Introduction
One of the manifestations of the coherence of superposing fields, one of the diagnostic indicators of coherence is the spatial periodical polarization modulation of the resulting spatial distribution [1] [2] [3] . The depth, the level of such a mo− dulation is connected with the degree of coherence, correla− tion of superposing fields. The interconnection of the degree (or level) of the polarization modulation of the resulting field and the characteristics of coherence in the approxima− tion of plane waves is rather thoroughly studied within the framework of the Stokes−polarimetric approach [1, 2] .
The manifestation of the superposing wave coherence in the case when it is necessary to take into consideration the longitudinal z−component of the field, and the modulation polarization of the resulting field realized in the plane of incidence is studied in a number of papers offered by the authors [3, 4] . The possibility of measuring the field cohe− rence function, the principles of correlation metrology in the irradiation of optical field by estimating the degree (level) of field polarization modulation is shown and justified in the framework of such an approach [5] [6] [7] [8] . Thus, these papers suggest a method for defining the degree of coherence of linearly−polarized fields, where the polarization distribution takes place in one of the planes -the plane of observation. The offered paper widens the proposed method and demon− strates the possibility of using it for circularly−polarized fields at the formation of two polarized distributions in two mutually orthogonal planes. Thus, this paper proposes to widen the possibilities of metrological use of the method of spatial polarization modulation of the field for estimating the coherence of superposing waves by considering the case of superposition not only of linearly polarized in the inci− dence plane waves, but, in the general case, of circularly polarized interacting waves as well. The achieved results allow us to extend the notion about the theory of coherence (the metrological use) and it is sure to be useful in applied polarized holography and in investigating polarization sen− sitive systems of biological objects.
As it is known, in the polarization holographic tech− nique, two coherent optical fields of orthogonal polariza− tion and similar amplitude, when interacting, determine the homogeneous intensity distribution and the polariza− tion state modulation [9, 10] . In this case, the interaction of two orthogonally linearly polarized waves or two orthogo− nally circularly polarized waves of opposite azimuths is studied, as a rule. Besides, polarization gratings using orthogonal circularly−polarized beams have been widely preferred over those using orthogonal S− and P−polarized beams, even though, the latest configuration is the only one allowing the formation of purely−vectorial holographic gratings [9] . In general, to create a wave with the wanted configuration of the wave front, and in principle, to create polarization up to vortex we may use the method, pre− sented in Ref. 11 .
The use of an appropriate recording medium allows us to create polarization gratings for controlling polarization sta− tes and the direction of the incident wave propagation.
At the same time, the information contained in the pola− rization distribution of interacting circular waves of a simi− lar polarization, essentially enriches the ideas on the proper− ties of optical fields. The paper offers for investigation the results of computer simulation, which allow us to define both coherent peculiarities of vector optical fields and the ways of forming periodically modulated polarization distri− bution in the registration plane.
Results of computer simulation
Let us consider the result of circularly polarized waves interference in the general case with the angle 2q between the initial W 1 and W 2 waves and the third reference wave RW, spreading perpendicular to the registration plane [ Fig. 1(a) The formation of the resulting intensity and polarization distribution at interacting of two circularly−polarized waves (W 1 , W 2 ) of a similar handedness is determined by the rela− tionship among the amplitudes and phases Ox, Oy, Oz field components. We shall deal with the special case of the con− vergence angle 2 90 q =°. The circularly polarized wave can be obtained by superposition of two linearly polarized wa− ves, which differ in phase by 90°, and spread in two mutu− ally orthogonal planes xOz and yOz. The axis z is directed perpendicular to the observation plane xOy. The result of the superposition of circularly polarized fields will be the inten− sity distribution, which is formed as a result of interference of x−components (curve 1), y−components (curve 2), z−com− ponents (curve 3) of the fields. Figure 1(b) demonstrates the result of such interaction at the point O. In this case, the x−distribution of intensity diverges in localization by a quar− ter of period with respect to the y−distribution.
Let us consider the plane xOz. In this case, the z−compo− nent of each of these waves is perpendicular to the x−compo− nent and it is in an opposite phase to it, which is demon− strated in Fig. 1 
(b) (curves 1 and 3).
The amplitude distribution only for the z and y compo− nents can be obtained by analyzing the plane yÎz. Since the two analyzed waves of a similar handedness are incident upon a registered plane at the angle of 45°, the value of the y−projection of these waves will be maximum. The x and z wave projections are determined by similar amplitude distri− butions, which when combined, cause the homogeneous distribution of intensity. The superposition of the y− field components will cause the resulting distribution of inten− sity. We can state with assurance that the spatial distribution of polarization is set by the phase difference between the x and z components of the interacting optical fields at diffe− rent points of the observation plane, Fig. 1(c) . The correla− tion of the interacting field components, i.e., the degree of agreement, the diagonal and the nondiagonal components of the mutual coherence matrix are additively taken into con− sideration when estimating the resulting intensity distribu− tion. To visualize the polarization modulation, the reference wave RW is used, which spreads perpendicular to the regis− tration plane. When projecting the amplitude vector of the electric field onto the axis Ox, Oy, Oz, the values of the pro− jections on the plane xOy will be maximum and the value of the projection on the axis Oz will be practically equal to 0. Thus, the results of the interference of three waves change the distribution of the resulting components of the field. The contribution of the resulting z component to the formation of the terminal intensity distribution decreases. The influ− ence of the x− and y− components on the formation of the interference picture changes as well. By changing the amplitude and the phase of the reference wave it is possible to note the zero value of intensity at certain points of the plane, which allows us to realize the maximum visibility. It may be concluded, that by the help of the reference wave it is possible to obtain information on the distribution of polari− zation in the observation plane, which is set by the initial fields. The decrease in the phone takes place and the visibi− lity of the picture increases. The reference wave is used for diagnosing the change of the polarization state at the expense of converting it into the distribution of intensity.
The modulated electric field is formed as a result of superposition of x and z ( ) r R 1 , y, and z components ( ) r R 2 and for the x− and z− components in the observation plane the electric field distribution can be defined as The phase difference between components of interfering waves in the registered plane is ¢= -j j j
, , are the polarization compo− nents of incident waves, and j j j 
where s
The change of the phase difference of interfering waves at different points of the observation area from the value 0 to the value p brings to the change of the polarization state in spatial modulation of the polarization distribution.
At the same time, the time−averaged intensity distribu− tion [5, 6] = -r r are the distances of the point r r from the sources centres.
At first, let us consider the superposition of two abso− lutely coherent, circularly polarized waves of the same direction of the electric (magnetic) field vector rotation and which converge at the angle of 90° (Fig. 2) .
It manifests itself in the spatial distribution of intensity, which is formed by the x, y, z field components (e.g. y, in our case). At the same time, the other two, being mutually perpendicular, set some constant value of intensity (the background level), which influences the visibility of the pattern.
Then, the visibility is calculated classically for two cir− cularly−polarized waves of the same handedness of the cir− cle polarization, which interfere at the angle of 90° [5] 
and the spatial distribution of polarization is set by Eq. (1), where E x 3 0 = and E z3 0 = . The results of computer simula− tion can be seen from Fig. 3 . It demonstrates the distribution of intensity and polarization, which is formed in this case. Dependence of the field intensity is shown in units from coordinate. Negative magnitudes of the coordinate x are explained by the fact that the introduced coordinate «0» cor− responds to the initial point of convergence of waves, where the resulting polarization is linear and a phase difference is zero.
Thus, in the case of interaction of two circularly−pola− rized waves, it is impossible to evaluate the degree of cohe− rence of the initial waves, because of the absence of the visi− bility distribution modulation.
The introduction of a reference wave changes the spatial distribution of intensity and the polarization state. The direction of spreading is perpendicular to the observation plane. The pattern of visibility distribution changes if the azimuth of the reference wave changes, i.e., a =°°0 45 , , (Figs. 4 and 5) , and (Figs. 6 and 7) . Changing a phase of the reference wave within the interval 0 2 .. p results in periodical changing of visibility of the registered interference pattern following the harmonic law [5, 6] 
, ; , , , . will be determined by the VMD of an interference pattern
Thus, the change of the reference wave phase leads to the spatial intensity modulation. The influence of one of the components (x−component) on the formation of the result− ing intensity distribution increases. It allows to set the VMD and to estimate the degree of coherence of corresponding fields (Fig. 7) .
By the trial−and−error method of determining the value of amplitudes of the field components we obtain the maxi− mum (minimum) values of the VMD at certain points of the observation area, which enables to estimate the degree of The field polarization state becomes more complex. We can distinguish two distributions in two mutually perpendic− ular planes, in the incidence plane and in the plane perpendi− cular to it, which are connected with the change of the phase difference between x and z, y, and z field components at dif− ferent points of the observation area (Figs. 5 and 7) .
The polarization state changes from linearly polarized through elliptical and again into the linear one, repeating the distribution of polarization modulation, which is observed at the superposition of mutually orthogonal linearly pola− rized waves [3] [4] [5] [6] [7] [8] .
The introduction of the linearly−polarized reference wave ( ) a =°0 changes the value of the x− and y− compo− nents of the resulting field, sets some intensity modulation, but with no feasibility of obtaining the zero−value for all components simultaneously. The increase in the share of the x−component allows us to increase the visibility of the inter− ference pattern by decreasing the phone intensity, partially by reducing the influence of the y−component. To obtain the maximum of VMD, it is necessary to give the maximum (minimum) value of all three field components at the chosen points of the observation area simultaneously, which is expected with the further change of the polarization refe− rence wave and the corresponding choice of intensity.
The elliptically polarized reference wave with azimuth 45° (Fig. 4) brings to obtaining such an intensity distribu− tion at which VMD of the last one practically corresponds to the degree of coherence (Fig. 5) .
The increase in the azimuth up to 90° (Fig. 6 ) brings to the formation of a circularly polarized wave and its super− posing with the initial waves provides both the zero−phase difference at the formation of the linearly polarized state and the zero value of intensity at certain points of the registra− tion plane.
In this case we achieve the VMD which is equal to 1 (Fig. 7) . This corresponds to the degree of coherence of the initial waves.
The polarization modulation, which is determined by the alignment of the phases of field components, becomes more complex and the depth of the polarization changes, which corresponds to the depth of the intensity modulation, exactly corresponds to the correlation properties of the ini− tial superposing waves.
Conclusions
The method, proposed in Ref. 6 , for determining the cohe− rence properties of orthogonal linearly polarized waves, could be applied for estimating the degree of coherence of circularly polarized coherent waves. The peculiarities of polarization changes, which could be transformed into the spatial modulation of visibility and could offer the exclusive possibility of diagnostic optical fields, are described.
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